Treatment of mannan-enhanced influenza B virus infections in mice with oseltamivir, ribavirin and viramidine.
Mannan, a polysaccharide preparation from Saccharomyces cerevisiae, has previously been shown to enhance influenza virus replication in mice by inhibiting host defense collectins. The use of mannan in infections may serve to broaden the types of influenza viruses that can be studied in rodent infection models. When mannan was co-administered with influenza B/Sichuan/379/99 virus to mice, the animals died from the infection, whereas mice infected with only virus survived. Three types of influenza A (H1N1) and another influenza B (Hong Kong/330/01) virus infection were also enhanced by mannan, but not four types of influenza A (H3N2) viruses. Mannan was used at 0.16 or 0.5 mg/mouse for optimal disease-enhancing activity using influenza B/Sichuan/379/99 virus. Using this model, influenza B/Sichuan/379/99 infections were treated with oseltamivir, ribavirin or viramidine (the carboxamidine derivative of ribavirin). When oral gavage treatments started 4 h before virus and mannan challenge, oseltamivir was effective at 2.5, 5 and 10 mg/kg/day. Ribavirin was active at 20, 40 and 80 mg/kg/day. Viramidine was effective at 80 and 160 mg/kg/day but not at 40 mg/kg/day. Active drug doses improved lung consolidation scores and lung weights, with decreases in lung virus titres also noted. Arterial oxygen saturation values in treated groups were significantly better than those of the placebo group on days 7-11 of the infection. Oseltamivir (5 mg/kg/day) and ribavirin (40 mg/kg/day) were used alone and in combination to determine how late after infection they could be beneficially administered. Ribavirin alone was very effective (90-100% survival of mice) when treatments started as late as 3 days after infection. Forty percent survival was evident even when treatments started 4 days post-infection. Oseltamivir was active starting treatments 1 day after virus exposure, but lost considerable efficacy when treatments began after that time. The combination of ribavirin and oseltamivir appeared to be no better than ribavirin alone, due to the stronger beneficial effect of ribavirin in this model. The overall results demonstrate that mannan can be used to enhance certain non-lethal influenza virus infections sufficiently to allow antiviral studies.